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^ Shaft seal. 



@ A radial lip seal comprises a rigid casing ring 
(10") and a mbbery sealing element (12") sec- 
ured to the ring. An inner portion (13") of the 
element fonns a sealing lip (14) for engagement 
with a shaft (S). Adjusting means, enabling 
variation of the bore of the seal, comprises an 
annular adjusting member (17") which moves 
axially upon rotation about the seal axis. The 
memt>er comprises a mounting portion (18") 
and an inner portion forming an axially- 
projecting bearer (19") which abuts the sealing 
element adjacent to the lip (14). Four camming 
tongues (22) project outwards from the casing 
ring to engage in slots (24) in the adjusting 
member (ir') , the tongues being angled so as 
to cause controlled axial displacement of the 
member with rotation. A stop tongue (26) en- 
gaging in a gap (27) in the adjusting member 
limits the range of adjustment. 
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This invention relates to annular seals, for ma- 
chine shafts and the like, which comprise a sealing lip 
which bears against the shaft surface to prevent pas- 
sage of oil or other materials along the shaft surface. 
Commonly such a Hp is provided by a pre-formed 5 
moulded component of the seal, often supported ra- 
dially by a garter spring, but seals are also known of 
a kind in which a rubbery element (for example, cut 
from sheet stock) becomes deformed by interacting 
components, upon assembly of the seal, to form a io 
suitable lip. This invention can apply equally to both 
such forms of seal. 

Ordinarily the bore (i.e. inside diameter) of a seal 
Is determined upon assembly of the seal and is invari- 
able In use. However, as well as providing potential for is 
improved performance in use, there can also be ben- 
efits for installation and maintenance purposes in ar- 
ranging for a seal to be of variable nominal bore; by 
the term "nominal bore" is meant here the bore of the 
seal as it is (or would be) when out of use, as opposed 20 
to its bore when in use which would be determined by 
the diameter of a shaft to which it was applied. In use 
of the seal, variation of the nominal bore enables va- 
riation of the lip/shaft interface characteristics for 
maximum efficiency of operation. During installation 25 
and maintenance, the ability to increase the t>ore, and 
so slacken the seal's grip on a shaft on which It is en- 
gaged (or to be engaged) can be of benefit in facili- 
tating movement of the seal along the shaft and 
avoiding damage to the lip. 30 

The invention provides, in one of its aspects, a ra- 
dial lip seal comprising a rigid casing ring and a resfl- 
ientiy displaceable lip-forming portion which projects 
radially inwardly beyond the casing ring to form a 
sealing lip arranged to engage the surface of a shaft, 35 
characterised in that adjusting means of the seal 
comprises lip-displacing means which is arranged to 
bear against the lip-forming portion and is nrwvable 
axially relative to the casing ring for displacement of 
the lip to vary the bore of the seal. 40 

The lip-displacing means can comprise an adjust- 
ment member in the form of a ring having a mounting 
portion and flange-like portion forming a bearer 
which projects axially from an inner periphery of the 
mounting portk)n to engage the lip-forming portion. 45 

The lip-forming portion of the seal would ordinar- 
ily comprise a radially inner portion of a rubbery seal- 
ing element of which an outer portion is secured to the 
casing ring. In one suitable construction the sealing 
element is formed from flat sheet stock of a flexible 50 
resnient nriaterial, the inner portion of the element be- 
ing clamped to the casing ring. 

Axial positioning of the lip-displacing means may 
be achieved by the interposition in g of camming ele- 
ments between the casing ring and the adjustment ss 
ring which enable adjustment by rotation of the adjust- 
ment ring. In one preferred arrangement, a plurality 
of camming tongues project from the casing ring and 



extend through slots in the mounting portion of the 
adjustment ring, the tongues being inclined to the ax- 
ial direction in orderto cause controlled axial displace- 
ment of the ring upon rotation of the ring. The tongues 
may be turned outwards from the material of an inner 
margin of the casing ring. A stop tongue may also be 
turned outwards from the margin and engage in a cir- 
cumferentially extending gap in the mounting portion 
of the adjustment ring to limit the available rotation of 
the ring. 

There now follows a description, to be read with 
reference to the accompanying drawings, of three 
shaft seals which illustrate the invention by way of ex- 
ample. 

In the accompanying drawings:- 

Figure 1 is a diagrammatic sectional view in an 

axial plane through a first seal, being a first errv 

bodiment of the invention; 

Figure 2 is a similar view of a second seal, being 

a second embodiment of the invention; 

Figure 3 is a section on line Ill-Ill of Figure 4 to 

show a similar view of a third seal, being a third 

embodiment of the invention; 

Figure 4 is a scrap view of the third seal, in a first 

radial inwards direction; 

Figure 5 is a scrap view of the third seal taken in 
a second radial inwards direction; and 
Figure 6 is an axial view of the third seal in the 
direction of arrow 'A' in Figure 3. 
With reference to Figure 1, an oil seal of the kind 
which can be referred to as a radial lip seal is shown 
mounted in use on a rotary shaft S. The seal compris- 
es a rigid steel casing ring 10, of angle form in cross- 
section, to an inside surface of which is bonded a cor- 
respondingly shaped mounting portion 11 of a pre-for- 
med moulded annular sealing element 12 of an elas- 
tomeric, rubbery, material. A radially inner portion 13 
of the element 12 projects axially forwards and radi- 
ally inwards from an inner periphery of the casing ring 
10, and forms a continuous sealing lip 14; the lip de- 
termines the inside diameter (bore) of the seal and 
engages the shaft sur^ce all around the shaft at a 
position spaced axially forwards from the connection 
of the inner portion 13 to the casing ring. In a conven- 
tional manner, a garter spring 15 is retained within a 
groove in the sealing element to resist expansion of 
the lip and maintain it in a resilient manner against the 
shaft surface. Such a construction of lip seal is well 
known. 

Adjusting means of the seal comprises lip-dis- 
placing means in the form of an adjustment ring 17. 
The ring is suitably secured outside the casing ring 10 
to enable it to be moved axially towards and away 
from the casing ring. In a simple form, the ring is se- 
cured to the casing ring by means of three adjustment 
screws which are disposed uniformly about the seal 
axis. The adjustment ring comprises a radially flat out- 
er mounting portion 18, by means of which It is se- 
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cured to the casing ring 10, and a radially inwardly 
curving portion fornning a bearer 19 which projects 
axially forwards from the inner periphery of the 
mounting portion to abut a rear surface of the sealing 
element 12 adjacent to the lip 14. By movement of the 
adjustment ring 17 towards the casing ring 1 0. and so 
towards the sealing element 12, the lip 14 can be 
caused to expand (i.e. increase in diameter) against 
the action of the garter spring 15. Upon retracting the 
adjustment ring from the casing ring 1 0, the lip is per- 
mitted to contract under the action of the garter 
spring. The seal is so of variable inside diameter. 

The seal illustrated by Figure 2 is of a similarly ad- 
justable construction, comprising a rigid casing ring 
1 0' to which a nfiounting portion 11 ' of an annular elas- 
tomeric sealing element 12' is secured, and compris- 
ing an axial ly-movable adjustment ring 17' having a 
mounting portion 18' and a projecting bearer 19'. The 
annular sealing element 12' is cut from flat sheet 
stock of an elastomeric material, a radially outer por- 
tion 11' being clamped as a nriounting portion be- 
tween an inside face of the casing ring 10' and an an- 
gle-form clamping ring 20. An inner portion 13' of the 
sealing element is held deflected axially forwardly 
from the plane of the outer portion 11' by the bearer 
19', a radially-displaceable shaft-engaging lip 14' so 
being provided. The diameter of the lip can be varied 
by adjustment of the axial position of the adjustment 
ring 17'.^ 

A third construction of seal is shown in Figures 
3,4,5 and 6. This seal is similar to the second seal in 
that a sealing lip 14" Is formed by an axial ly-deflected 
inner portion 13" of an annular sealing element 
12" formed from flat sheet stock of an elastomeric 
material; an outer portion 11" of the sheet Is held 
clamped between a clamping ring 20" and an Inside 
face of a rigid casing ring 10" of the seal. 

Adjusting means of the third seal is similar in ba- 
sic form to that of the first and second seals, in that 
it comprises an axially-movabie adjustment ring 
17" which Is secured to the casing ring 10" and com- 
prises a radialty flat annular mounting portion 1 8" and 
a bearer 19" which projects axially forwards from a ra- 
dially inner periphery of the mounting portion. The 
bearer, at a smoothly rounded tip portion 21, abuts a 
rear surface of the sealing element adjacent to the lip 
14" to maintain the lip in adjusted position. 

In this third seal, four flat camming tongues 22 
are turned outwards/rearwards from the material of a 
radially inner margin 23 of the casing ring at an angle 
of 45"" to the axial direction (see Figures 3 and 4); the 
four tongues are all similarly directed and are uni- 
formly disposed about the axis of the seal (see Figure 
8). The mounting portion 18" of the adjustment ring 
17" has four slots 24 formed in it through which the 
four tongues 22 extend with clearance, opposed side 
faces of the slots (on opposite sides of the tongues) 
being angled similarly in order to be parallel with flat 
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side faces 25 of the tongues. 

As a consequence of the inclination of the cam- 
ming tongues 22 to the axis of the seal, the adjust- 
ment ring 1 7" can be rotated to vary its axial position 

5 relative to the casing ring 10"; in Figures 3,4 and 5 the 
adjustment ring is shown in full line in a fully forwards 
position, and a fully rearward position of the ring is 
shown in broken line. As with the first and second 
seals, adjustment of the axial position of the adjust- 

10 ment ring results in variation of the bore of the seal at 
the lip 14" (or variation in the pressure with which the 
lip engages the surface of the shaft S", in use) owing 
to the engagement of the bearer 19" with the sealing 
element 

15 To limit the range of adjustment, and to prevent 

possible disengagement of the adjustment ring, a 
stop tongue 26 is turned out from the margin 23 of the 
casing ring to act as a stop (see Figures 5 and 6). The 
stop tongue is turned out at 90'' (so as to be parallel 

20 to the seal axis) and passes through a gap 27 in the 
adjustment ring. The gap 27 is of a suitable circumfer- 
ential length to determine the required limits of rota- 
tion of the adjustment ring. 

Any suitable mechanism for rotation of the adjust- 

25 ment ring 17" could be provided, but in the third seal 
as illustrated (Figure 6) a torque arm 28 Is shown se- 
cured to the adjustment ring and projecting radially 
from the ring, the arm leading to suitable mechanism 
for controlling its required movements. 

30 In other seals according to the invention, cam- 

ming elements other than such tongues could be env 
ployed. For example, discrete dimples could be raised 
from the casing ring, or an adjunct thereto, to engage 
with similar dimples raised from an opposing face of 

35 the adjustment ring. 

In use of any of the three seals described, lip/ 
shaft interface characteristics can be varied by- vari- 
ation of the radial lip force applied to the shaft, 
through adjustment of the nominal bore of the seal by 

40 means of the adjustment ring. This can enable the 
seal to be used with maximum efficiency, avoiding 
unnecessary heat generation and wear of the seal lip. 

During installation of the seal, the seal may be 
adjusted to maximum bore to enable it to be slipped 

45 easily over the shaft without risking damage to the 
seal lip. Likewise, the seal can be enabled to be 
moved easily along the shaft during maintenance op- 
erations. 

so 

Claims 

1. A radial lip seal comprising a rigid casing ring (10) 
and a resit ientiy displaceable lip-forming portion 
55 (13) which projects radially inwardly beyond the 

casing ring to form a sealing tip (14) which is ar- 
ranged to engage the surface of a shaft (S), char- 
acterised in thatadjusting means of the seal conv 
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prises lip-displacing means (17) which is ar- controlled rotation of the member, 

ranged to bear against the lip-forming portion 
and is movable axially relative to the casing ring 
for displacement of the lip to vary the bore of the 

seal. 5 



2. A seal according to claim 1 in which the lip-dis- 
placing means comprises an annular adjustment 
member (17) having a mounting portion (18) and 

a portion forming a bearer (19) which projects ax- io 
iaily from an inner periphery of the mounting por- 
tion to engage the lip-forming portion (13). 

3. A seal according to either of claims 1 and 2 in 
which the lip-forming portion (13) of the seal is 
comprises a radially inner portion of a sealing ele- 
ment (12) of which an outer portion (11) is se- 
cured fD the casing ring (10). 

4. A seal according to claim 3 in which the sealing 20 
element (12) is formed from flat sheet stock of a 
flexible resilient material, the inner portion of the 
element being clamped to the casing ring (10). 

5. Aseal according to claim 2 in which axial position- 25 
ing of the lip-displacing means is achieved by ro- 
tation of the adjustment member (17). 

6. A seal according to dalm 5 in which a plurality of 
camming elements (22) are distributed about the 30 
seal axis and interposed between the casing ring 

(10) and the adjustment ring (17) to determine 
the axial positioning of the adjustment ring (17) 
relating to the casing ring (10). 

35 

7. A seal according to daim 6 in which a plurality of 
camming tongues (22) project from the casing 
ring (10) and extend through slots (24) in the 
mounting portion (18) of the adjustment member 
(17), the tongues being inclined to the axial direo- 40 
tion in order to cause controlled axial displace- 
ment of the member upon rotation of the member. 

8. A seal according to claim 7 in which the tongues 

(22) are turned outwards from the material of an 45 
inner margin (23) of the casing ring (10). 

9. A seal according to claim 8 in which a stop tongue 
(26) is turned outwards from the material of the 
margin (23) of the casing ring (10) and engages so 
in a clrcunrtferentially-extending gap (27) in the 
mounting portion (18) of the adjustment member 
(17) to limit the avaDable rotation of the member. 

10. A seal according to any one of claims 5 to 9 in 55 
which the adjusting means comprises a torque 
arm (28) secured to the adjustment member (17) 

and extending radially of the member for enabling 
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FIG.6. 
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